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PREFACE

This book is a partial description of the PLATO elementary school
fractions curriculum. Chapters on multiplication and decimals will be
added at a later date. TFor each lesson described here, we have included
pictures of a few selected screen displays which seem representative of
the material in the lesson. The reader should bear in mind that the sense
of a display often depends on the order and manner in which various parts
of the display appear, so that interpreting a particular display as a
whole is usually more meaningful than trying to read it from top to
bottom. Of course, the few pictures with each lesson cannot show the
entire content of the lesson. Anyone interested in more than a brief
overview should try the actual lesson at a PLATO terminal. Many of our
lessons require that the terminal be equipped with a touch panel. In this
book each such lesson is identified by the woxd ''touch" after the title
on its description page. ‘

The curriculum presented here is a preliminary version which has not
yet had extensive testing in elerentary school classrooms. This testing
should be possible during the next several months. We anticipate the need
for many changes and revisions based on information gatheved during these
classroom trials.
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THE STUDENT SESSION

Each day's session has three parts called "slots."

Review Slot

Review slot is the "warm-up" period. It includes practice of already-
learned skills, reinforcement of recent main slot material, and,
occasionally, readiness for a lesson socon to orcur in main slot. Eacl
day's review slot has several short (often one page) lessons. A par-
ticular lesson may appear every day, or every few days, for several
weeks.

Main slot is the heart of the sesaion. It includes the new material.

A student may see more than one lesson in each day's main slot. Many
lessons, especially the long ones, are done a little at a time and will
continue to appear for several days. For most of these lessons, the
student is requircd to do a short segment, usually a specific number of
problems, then is allowed to continue in the lesson for as long as he or
she wants. When the student chooses to move on to some other available
lesson (by pressing SHIFT-NEXT), the remaining part of the lesson is
saved for future sessions.

Choice Slot

Choice slot allows the student to choose lessons from a list. Many of
the lessons in the list are games that reinforce recently learned
mathematical skills. Other lessons may encourage exploration of new and
different ideas and strategies or provide practice of previously learned
skills. The student is free to leave one lesson and choose another at
any time.



STUDENT PERFORMANCE DATA

Evaluation of a student's performance in a lesson is complicated by two
factors:

1) The student receives immediate feedback for each response.
Error feedback may be a short hint or one of a variety of
help sequences.

2) Many of these lessons continually adjust the difficulty of the
task, based on the student's performance.

Because of this individualization, a percentage score or a count of correct
responses for a lesson is, by itself, a poor measure of performance. Instead,
we keep a "status.'" A student's status for a lesson reflects the amount of
help the student required, tk= difficulty of the tasks performed, and other
factors which depend on the particular lesson. This status and the specific
criteria used to determine it are available to the teacher. For check-ups
and some other lessons extra diagnostic data is also available.

The statuses used in the fractions curriculum are described below. If
the student has finished a lesson, his or her status for that lesson is one
of these:

Very good
OK

Poor
Help now

1f the student has started a lesson but has not yet finished it, his or her
status for that lesson is one of these: .

Continued (abbreviated "contd")
Help-continued (abbreviated "helpctd")

1f the student has not started a lesson, his or her status for that lesson is:
Not seen
The meaning of each status is as follows:

Very good The student completed this lesson with little or no
difficulty and is ready for any further work which
depends on this lesson.

(0} 4 The student completed this lesson with some difficulty.
The student is probably ready for further work which
depends on this lesson, but may have some trouble.

Sometimes this category covers a broad range of
performance,

9




Poor This status indicates one of two things:

1) The student did very poorly at the beginning of
this lesson and was dropped out of this lesson as
not yet ready for it. OR

2) The stuvdent gave mostly wrong responses and either
was stepped through this lesson with much help or
was not allowed to complete it. The student is
not ready for further work which depends on this
lesson.

If the student does poorly on the first try in a

lesson, he or she usually is allowed to try it again

later.
Help now#* (This is used mostly for check-ups.)

There were enough wrong responses to indicate that
the student is not ready for further work which
depends on the material for this lesson. This lesson
will be tried again later (how much later depends on
the specific case). In most cases, the student will
not see any new material until this lesson is passed.

Continued The student has started this lesson but has not yet
finished it,.

Help-continued® (This is used for key instructional lessons.)
72 student is doing poorly but will continue the
lecson. He or she is not likely to finish this
lesson without help.

*Help now and Help-continued are reserved for key lessons in which success
is necessary in order to continue in the fractions curriculum.

10




ORGANIZATION OF THE FRACTIONS CURRICULUM

The curriculum is divided into chapters. Each chapter has a topic of
major emphasis, but also includes lessons which provide readiness for later
material, review of previous material, and general experience and enrichment.

The order in which these lessons are listed is approximately the order
in which they appear for the student. However, the curriculum is not at all
a linear sequence of lessons. Many lessons will take several days for the
student to complete, while others will appear only once. In each session
the student may see several lessons —-- some new and some eontinued from
previous seasions. The sequencing of the lessons is affected by variations
in the performance and preference of the individual student. TFor example,

a student who chooses to move on to a different lesson at every opportunity
will have more lessons in a partially-finished state (and therefore have a
less linear curriculum) than a student who tends to stay with a lesson until
it is finished,.

11




MEANING OF FRACTIONS
Simplified Curriculum Chart A2
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MEANING OF FRACTIONS
a simplified flow chart

SHARE A
~ CANDY BAR
¢

SHARE cur B
JUMPING BEANS | | AND PAINT
. |
FRACTION |
NOTATION |
 /
ro— == [ .
| PAINT AND | | PAINTINGS " STICKS.
| COMPARE ! | LIBRARY ‘N’ STRING
4
LIGHTS . EQUIVALENT
~ FRACTIONS
+
. CHECK-UP FOR
MEANING OF FRACTIONS -

LIGHTS

| I

~—— EXPERIENCE

~ ~ — PRACTICE
=~~~ == ENRICHMENT
4emact REMEDIAL
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Share a Candy Bar

ﬁlﬁhi Tadn. )
1 got ore Teurth of the caps, bar. |

T met | fourth of the sandy bar.

&f the zarde par, |

7:75&;’ Eﬁ f;ﬁéve
-H =

mark

-El - £ mrase

_ b~ 1o cut candy bar

Purpose: Define 1 half, 1 third, 1 fourth, and 1 fifth of an object.

Description: There are four problems: the student shares a candy bar fairly for
2, 3, 4, and 5 kids on the screen. Emphasis is on equal pieces.

14

ERIC

Aruitoxt provided by Eic:



A4

Share Jumping Beans (touch)

Tranks, Tom,
I g=t | third of the jurpiry Esany, |

5 the jumpimg Baars. |

Purpose: Define 1 half, 1 third, 1 fourth, and 1 fifth of a set of objects.

seription: There are four problems: the student shares a box of jumping
beans fairly for 2, 3, 4, and 5 kids on the screen.
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Cut _and Paint (touch)

Fight, Marilon' o5, B3=ted b [ [ths oF th Bax,

Tou paivteEl Fai pAIRtEd
2 fifths - SIS — 2 figens
&f £his gy : &l this b,

e omE

presa L@

Purpose: 1) Let the student construct fractions of a region.
2) Bring in numerators greater than 1.

Description: The student paints fractions of rectangular boxes. The fractions
include some equal to 0, and some equal to 1. Difficulty and length of
the problem sequence adjust to the student's performance.
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Fraction Notation

A akort way to write 1 fourth

i kalf

s+ fifths

gEF: thiras

sre orsih

Purpose: 1) Introduce 1/4 as a short way to write 1 fourth.
2) Show the student how to write 1/4 on PLATO.

Description: PLATO explains that 1/4 1s a short way to write 1 fourth.
The student practices writing fractions using the new notation.

1
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Paint and Compare (touch)

Pairt 12 5[ the bos BEave,
Whan .. re gons, press P,

LuEh Em gamias s

rae i ewm nTat — Let = £io3 sut,, ...

Teu phantas , i} Yo Emintee
1.7 sf H - 13 af
This pav. : this Bos.

Fon ERIFTEY
is3 af
Ehis s,

Elats sgTem i tF
LR

Be ooy wB=t to shatie .o §.593 et

of £R# gex gz aeg ERam |3 1 TR pes.

T3 SF trmeze 13 more than |1 ef £0e E’-?i,_} L3 s the . g% mrem tha 1D o

i of the B 5% gurlf ms muckoaz | o4 o1 ke Eoe. H ¥ orbes ko o5 gym% 8% Pedch a2

Purpose: Introduce a method of comparing two fractions.

Description: The student predicts vwhich of two fractions iz bigger, then
paints two ddentical boxes (one for each fraction) to check the pre-
diction. The prediction can be changed after painting. Some of the
problems involve equivalent fractions.
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A8

Paintings Library (touch)

Figh®, Deri e 0 o privesEd p o1 of the Brel

0T te tre s i e et waw LAR o save this 1 ths Jicrarvil
EfFE te chesoi= & femo fractaon [RATH £z 19 sk st fhe [akrares

Printivgs Ligrai,
iliated by pamei

1:1
-3
1s2
152
o4
3-5
152

=4
=3
14
14
5 ]
=17
1=4

HEST t: mee alwmen & cther painting.

Ts mse the inde= by [raction, preas DATA.
To losk at amsther lib BCE to the nane rokes.

Purpose: 1)

Description:

_ T= ds a paintivg, 3 BT . __ _ ____ ) . _ LiB ts gaint A& fraefion.

Encourage painting a fraction of a box different ways.
Initiate the idea of re-arranging the painted areas without
changing the fraction painted.

Provide opportunities to notice equivalent fractions.

Let students share their work with others.

The student can paint a box to keep in the library or look at

paintings done by classmates. Due to space limitations, each student
can keep only two paintings. A student can replace his or her paintings
with new omnes.
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Cut | glese of strirg =ach lergth.

string |

WFaR uag ses dones, prass LABL

Show § of D

re clTae, Barme!

2 thiras 3 D

Purpose: 1) Let the student construct halves and thirds of various lengths.
2) Emphasize the importance of the unit length.

Description: The student comstructs fractions of sticks of four different
lengths. Using a string the same length as the stick, the student folds
the string into halves or thirds and measures off the appropriate fractian,
Students who have done well on previous lessons will do the standard -
problem sequence, which includes fractions < 1 and 2z 1. Other students
will do the remedial sequence, which includes only fractions < 1. Both
problem sequences vary with the student's performance in the lesson.
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Lights (touch)

2§ the lights &F2 R

Har s fhe freckior

Purpose: Practice constructing and identifying fractions of a set of objects.

Description: The student turns on fractions of a set of light bulbs.  After
some success, PLATO turns on some lights and the student identifies the
fraction represented. For this lesson the denominator of the fraction
is always the number of lights in the set. The student is expected to
move quickly to the next lesson ("Lights: Fquivalent Fractions') where
the denominator is different from the number of lights. Difficulty and
length of the problem sequence adjust to the student's performance.

21
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Lights: Equivalent Fractions (touch)

L
Turm on 4 of ths [ighta.

hOTETS

right, Zussn.

b red im TFoaf the lights,

L
Tarm am 4 af Bhe ighes.

Juze

Fiaht, Gussn,

X
fo. turesd SR OTZ Sf the lights,

L -
tem, 4 of fhe laghes gs thes sams A5 12 o the lights.

Purpose: Introduce equivalent fractions, using a set of objects.

Description: The lesson consists of problems like this: The student turns
on 1/2 of 8 light bulbs, then notes that 4/8 of the lights are on, and
concludes that 1/2 of the lights is the same as 4/8 of the lights.




Check-up for Meaning of Fractions (touch)

Review the meaning of fractions.
ready for more advanced material.

Purpose: 1)
2) See if the student is
The check-up consists of a short sequence of problems from
The sequence varies

"cut and Paint,' and "Lights."

 ad®]

Description:
each of 2 lessons:
with the student's performance.

Note: If the student was dropped out of "Lights" as "not ready" for the

lesson, he or she is allowed to re-try the lesson before going to the

check-up. If performance is good on this second try, the student is
allowed to try any of the enrichment lessons he or she seems ready for.

o
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MIXED NUMBERS and FRACTIONS 2 1
a simplified flow chart

— | PIZZA REMEDIAL' { PIZZA: REMEDIAL
: CUTTER STUCK } ! EQUIVAL,ENT FEACTIDNS |

N I +a——ﬁ-=+=—--=—+
SKYWRITING o MAKE - A- STICKS |
]

1
1

AND SPIDER WEB ' MONSTER i 'N' STRING i
e _ — R — - = B e et o

;_TRY These - Fractions | [ vocaBULARY: WHOLE NUMBER MIRY THESE : EQUIVALENT |

) | I
AND MIXED NUMBERS I FRACTION, MIXED NUMBER MIXED NUMBERS 1

- O, M e L e e

v
'SORT NUMBERS
8Y FORM
v
" NUMBER LINE |
WHOLE NUMBERS
v
"MIXED NUMBER
'NOTATION |
¢

DARTS -

+ =
CHECK-UP FOR MIXED NUMBERS
AND FRACTIONS 2 1

v
CHECK-UP FOR
NUMBER LINE
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Pizza (touch)

Purpose: Work with fractions z 1, mixed numbers, equivalent fractioms,
and fractions as division.

Description: This lesson is actually a composite of six lessons that have
been mixed together to create a sequence that we hope will be more
interesting and thought-provoking than each lesson done separately.

The six individual lessons are described separately on the next six pages.
These six lessons will be combined for the student into a sequence begin-
ning with the most basic and mixing in other types of problems as the
student seems ready. Student data will be kept separately for each of
the six lessons. From the lesson index, the teacher may choose to see
the combined sequence or any of the indiwvidual lessons.
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Pizza: Fractlons (touch)

Toss =
ETE3E & PI1ZIA

erans & pifza P

Thark wad,
it } 3

1. 1 want
1 144 of & prIFa.

gl < L - | - — — i
(Hy, T want B srass 8 p1iza Mg 1 want 8 fourthaafa Erane & piTze |
#8:4 2f & PiZ2a. |przza, not 4 g1ghths.

h&Z!
A

Pizzn CUTTER |
2liees

Purpose: 1) Re-emphasize with physical model that 3/4 is 3 of a fourth.
2) Extend this to fractions >1.

Description: The student operates a pizza place, serving kids who appear and
ask for specific fractions of pizza. The problem sequence depends on the
student's performance. It is designed to do fractions <1 until the
student is familiar with the model, then lead into fractions equal to 1
and >1.




B5

Pizza: Cutter Stuck (touch)

Elé‘!lj qive ma
1 half of & pizze.

Zan e 3t1ll give her
162 =f & przEE”

¥

Purpose: Begin equivalent fractions.

Description: The student operates pizza place, serviag kids who ask for
specific fractions of pizza. The automatic pizza cutter is stuck on the
"wrong' number of slices, so, for example, the student has to use eighths
to make a half.
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for 3 Kids (touch)

Hi,
You have ! plIZasn.

LAA when

wou' TR donE

Purpose: Experience with 2 + 3 = 2/3

Description: Student has two pizras which must be divided equally among
4 kids, Sequ:nce of 4 or 5 problems using different numbers.

Aruitoxt provided by Eic:
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2 Pizzas for 3 Kids--Generallzed

dpizzas {7 % Fids. FEash bptgsts 0% ol 8 puzza,

PoEiizan - 3 byt o= i Py opazEa 1.t omach b,

17 fizgas - s hidn s 17 % S0 A pozza Ior mach bid,

vrEL [T . D riw L et bis

Purpose: Generalization of the 2 pizzas for 3 kids lesson.

Description: The student fills in "'short stories" of the format: "2 pizzas
for 3 kids. Each one gets) of a pizza." The lesson uses [_]and ()
to generaiize. -

30
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Pizza: _Mixed Numbers Introduction (tonch)

art seer, 3 Te start awver;
press BACE

[ Thanks, 8
I gzt * 3 of & paztn

press 9K

Purpose: Introduce the idea that & fraction and a mixed number can name the
same number.

Description: The student shares 1 5/3 pizzas (and similar amounts) fairly
between two kids. The kids get 1 1/3 pizzas and 4/3 of a pizza, res-
pectively, so the conclusion is that 1 1/3 is equivalent to 4/3. The
problem sequence adjusts to the student's performance.
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Mixed Numbers with Pizza

2 & BIZES 13 just as iach 52 0

Purpose: Use a physical model to clarify the equivalence of a mixed number
and a fraction greater than 1. This is basically a practice lesson
which will appear about four problems at a time.

Description: The student fills in a fraction neme and a mixed number name
to describe a picture of pizzas. There is very specific step~through
for errors. Difficulty adjusts to the student's performance. Higher
level problems often have no picture as long &s the student is doing
well. .
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Pizza: Remedial Cutter Stuck (touch)

Emrt cvEF,
E"‘ [rleass give me Eress GACK
142 =f the przza.

Purpose: Provide help for students who can't handle "Pizza: Cutter Stuck."
See whether the trouble on "Pizza: Cutter Stuck' is mathematical or
just difficulty with the complexity of the model.

Description: This is like "Pizza: Cutter Stuck," except that there is only
one pizza, and it is already cut. The student has to use eighths to make
1/2, etc., but is not concerneu with cutting the pizzas.

ERIC
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Pizza: Remedial Equivalent Fractions

T Fave
274 of & pizza.

flesa Butoh leive moFe pizia than Prestan?
Lers ST rol

L]

[=ea Freatan bave mor® pigza than Butoh?
[
a1

[ thes have the =am= amont ~f pizzat

[IES I
Doee

Thark sazti, Helern.

*3 =f a pizia.

Dosa Hara have more pizza thanm Oaklia®
{wes or Fal

L

Doen DaFlia have mere pizEa tham Monat
wees aF nol

Dr they koo bR same amoant o f pizza¥

oss 3F rg)

¥

Purpose: Provide help for students haviag trouble with equivalent fractionms.

Description: Two kids on the screen each have some pizza. The stuvdent is
asked which kid has more and whether they have the same amounts. Answers
are saved for diagnostic use by the teacher. There are five problems.

34
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B12

Skywriting and Spider Web

3 f, 144t

R R NN EE S
B
i

o

5

Ly i: Lesl Dohon

Thgr# are & programs 10 thia
P waans Piats repesis the program.

. BRAFSR ==

ikt

nicBEl1F1 3Em1fa=t2E40-1o9t2fazf-1 4t
if1sar2iysatifaifanf

. douksy -

R

LEEEST1/2E-1 At 7 E1 atBT1 o Atafiragif] it
sf1 qpAfjodtafioacdr

sEFEh <

. ElwBoR --
PfioseIfFAREZIs RTS8

. sRaran -
aicbrafloataiifa-1 Jt3f-1-aeifagzi-1-981
fisarpfleatifsifsif

7. amv¥e =

T thos o T
Bficael2fzsle2Ifl At sl o apifiadnifia
Ue*;'ti;'f!siﬁ?flfinfi’t!éﬂfstl‘itﬂsf

‘pnlluti1gn”

Ty

“star”

F £ 100 B 1 4

SHEXT. te sontivam 1R hiErary,
SBACE- ta leave this librarse, ar

Description:

regrim £2 8

Provide experience with a new unit -- a turn.

Provide experience with very basic programming ideas.

Let students share their programs with other students through
the program library.

The student writes a program to move an airplane (or spider) around

the screen, leaving a trail of smoke (or web). A program consists of a
sequence of "forwards" and "turns." Each student can save one program
in the library and replace it at any time with a new one.
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v of e dpples?

Purpose: Point out the importance of the unit. TFor exemple, 1/2 of one
unit can be the same as 3/4 of another umit.

Description: There are ten independent pages in this lesson. On each page
some kids on the screen discuss a situation involving units. This
lesson will appear one page per session.

36
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Make-a-Monster (touch)

| Gesa everary, Bar -, | i
et srall e mare foia < - 471 eup fright fum

[ S ] j Sup ugls

Purpose: 1) Re-emphasize that 3/4 is 3 of a fourth.
2} Provide experience with a new unit -- the cup.
3) Femiliarize the student with a model that will be useful later for
equivalent fractions and common denominators.

Description: The student uses measuring cups to mix monster formulas in an
eccentric scientist's laboratory.

O
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B15

Sticks 'n' String

Cut | prese of atrirg fach lergth.

string 1

= etk ATE dureE, press LA,

Stick D

Show i of D

Toas wETE vere zlsas, Barryt

2 thirgs 3{ D

Purpose: Let the student construet 1/2, 2/2, 3/2, 1/3, 2/3, 3/3, and 4/3 of
various lengths. This is for students who did the remedial "Sticks 'n'
String" sequence in the "Meaning of Fractions" chapter (that sequence
included only 1/2, 1/3, and 2/3). Students who did the standard sequence
will. not see this lesson.

Description: The student constructs fractions of sticks of four different
lengths. Using a string the same length as the stick, the student folds
the string into halves or thirds and measures off the appropriate fraction.
This lesson is identical to the standard sequence of "Sticks 'n' String"
in the "Meanings of Fractionsa" chapter.
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Try These: Fractions and Mixed Numbers

TEY THESE!

Purpose: Provide quick practice converting fractions to mixed numbers and vice
versa. This is for students who already have a basic understanding, but
need practice.

Description: This lesson occurs one page at a time for quick practice of an
already learned skill., There are four problems per page, and no pictures
or models. Problems are like 2 1/3 =) /3. If the student is wrong
twice on a problem, PLATO gives the answer to it. Difficulty adjusts
to the student's performance.
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Try These: Equivalent Mixed Numbers

Purpose: Provide quick practice renaming mixed numbers as donme in addition
and subtraction of mixed numbers. This is for students who have a basic
understanding, but need practice.

Description: This lesson occurs one page at a time for quick practice.
There are four problems per page, and no pictures or models. Problems are
like 4 1/2 = 3 /2. 1f the student is wrong twice on & problem, FLATO
gives the answer to it. Difficulty adjusts to the gtudent's performance.
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Vocabulary: _Whole Number, Fraction, Mixed Number

Thaks a7& whalg rumbers,

& ] ) 6
o - 24
Flanes are £har ode (2 o nlav.
fisrke . ) Tress zix frs.ti s, 42 5 ok These are fractions.
2 LI ) # i 4512

Therse &v& fised Fmbers.
3% 7 3410 1%
454 A

ansther miesd rumber, Rarty. ¥

are theze called mived minbers? J

Farte 1t 5 Leceums they re made by mrxing
wrkers and fractions tegether!

Purpose: Introduce vocabulary used in future lessons.

Description: The student is presented with examples of whole numbers,
fractions, and mixed numbers, then asked to write one of each.
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Sort Numbers by Form (touch)

WHOLE MUMBERS [N HERE

" FRACTIONS IN HERE

HINED NUFBERS IN FEFE

RIXED MPBERS 1M HERE

8 4

Touch here to | 1 rumker 1a it in the right bes.
erase the [|

wrans the [ Very good'
arsund s rumber

Narcund & rumber| Fress -HEXT- [or & rew game.

Purpose: Practice distinguishing "fractions," "mixed numbers," and "whole
mmbers." This 1s necessary for understanding the vocabulary used in
future lessons.

Description: Several numbers (whole numbers, fractions, and mixed numbers)
are scattered on the screen with three boxes to sort them into: one
each for whole numbers, fractions, and mixed numbers. The student sorts
the numbers into the appropriate boxes. This lesson will appear one
page at a time.
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Number Line: Whole Numbers

Fill 1n the rumbers of the rumber line.

What rumbEr goEs hereT

!

]

Purpose: Familiarize the student with whole numbers on the number line.

Description: The student fills in whole numbers on a number line. Difficulty

adjusts to student's performance.




BLL

What gows hars?

Hers & bomy to wPitE El‘ an FLATO,

First, press

Purpose: Show the student how to write mixed numbers on PLATO.
Description: PLATO shows how to write 2 1/2. The student writes 1/2, 11/2,

and 2 1/2 to mark points on a number line that already has the whole
numbers labelled.
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Darts

N X Shemt the dart
at ¥ B at ¥

Ghoat the darf

Purpose: Fxperienc.e locating fractioms and mixed numbers on the number line.

Description: The student writes numbers or expressions to shoot darts at
balloons tied to a number line. Difficulty adjusts to the student's
performance. Higher levels have fewer integers on the line and/or
smaller balloons to shoot at.
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Check-up for Mixed Numbers and Fractions = 1 (touch)

~ Tauch here ts
eraze & pizza

Stick D

Shew § 2f D

Toe waFs 78F . {23z, Barry!

T of = pizza 13 just 33 wzh s f

Purpose: 1) Review mixed numbers and fractions = 1.
2) See if the student is ready for material that uses these concept

Description: The check-up includes a short sequence of problems from each

of three lessons: "Pizza: Fractions," "Sticks 'n' String," and Mixed
Numbers with Pizza." Most of the fractions used are =z 1.
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Check-up for Number Line

Let's check gour skill. Car you
hit & balloon with #very dart?

Let's chack pour Bhill, Cén ypou
hit & balloon with svery dert?

@

Pretéy
gosd,
Barr.?
=l £43 That's all
for Foss.

Press RERT,

Shoat the dart
at ¥ 1 1 4

e b the garw

=t

Purpose: See if the student is ready for further number 1line work.

Description: The student plays two games of "Darts." Each game has three

balloons to pop, all of which can be hit with denominators less than 7.
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EQUIVALENT FRACTIONS

Simplified Curriculum Chart - C2

Lesson Descriptions :
Boxes: Equivalent Fractions c3
Boxes: How Much Is Painted? . C4
Lights: Equivalent Fractions C5
Pick a Tub Cé
Splash! _ c7
Pizza: Remedial Equivalent Fractions c8
Pizza: Remedial Cutter Stuck ' c9
Boxes: Name Equivalent Fractions C10
Boxes: Equivalent Fractions Practice cll
Make-a-Monster: Equivalent Practions c12
Sort Equivalent Fractions c13
Equivalent Fractions Generalized Cl4
Sort Equivalent Numbers . C15 o
Try These: Equivalent Fractions cl6 U
Introduction to Simplest Terms ‘€17 ,
Simplest Terms c18
Pizza: Common Denominator c19
Make-a-Monster: Common Denominator Cc20
Equivalence Experience c21
Torpedo - . c22
Check-up for Equivalent Fractione Cc23
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EQUIVALENT FRACTIONS
a simplified flow chart

BOXES

EQUIVALENT

BDXE$ HDW MUCH

LIGHTS ; EdunvALEbiT '

IS PAINTED ?

FRACTIONS

FRACTIONS

PICK A TUB

SPLASH !

e et
PIZZA: REMEDIAL ;

EQUIVALENT FRACTIDNS ;

o=
i
l

= mm e et =

; Pl ZZA 'REMEDIAL
| CUTTER STUCK

— e — = __a—siq

BOXES : NAME
EQUIVALENT FRACTIONS -

" BOXES E@uai}AL ENT

| FRACTIONS PRACTICE

MAKE -A-MONSTER:

EQUIVALENT FRACTIONS

v _

SORT EQUIVALENT
~ FRACTIONS

FRACTIONS GENERALIZED

~ EQUIVALENT

v

i e ey

SORT EQUIVALENT
NUMBERS

INTRODUCTION TO
| SIMPLEST TERMS

| TRY THESE
EQUIVALENT FRACTIONS

L—:_-_._i_ﬁ.—— .

e . s —

r MAKE -A- MONSTER :

- SIMPLEST
_TERMS
_EQUIVALENCE
EXPERIENCE

“TORPEDO |

PI12ZA - COMMON |
DENOMINATOR | COMMON DENOMINATO

BASIC®
- EXPERIENCE

. PRACTICE

CHECK . up FDR s
EQUIVALENT’ FRACTIDNS FA

ENRICHMENT -

-+ REMEDIAL
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Boxes: Equivalent Fractions

Think af zutting the bex § : Think of Sutting the box |
inte 8 egqual pieces. ints B sauml pisces.

How mary of the pisces | ; How many 8f the pieces
would Be painted? y _ . would ke painted? 2

So 278 of ths baw
i paintsd.

174 of ghe pow iz paintes. 174 of the Bo= |2 painted,
278 of the bax |8 painted.

* 3 of the bow - 2 of the box
is painted. i i o iz painted,

i#a of the box im painted. 374 af the box is painted.

B-§ =i the B3y i35 parnted, 68 of the pox s paicted.

9,12 of the baw is paintea,

Purpose: Introduce a method for constructing fractions equivalent to a
given fraction.

Description: PLATO paints a fraction of a box. The student is stepped
through the procesx of cutting the box into more pieces to fi.d another
name for the fraction. Difficulty adjusts to the student's performance.
The first problem gives a very specific step~through; later ones move
faster and give less step~through.
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Boxes: How Much Is Painted? (touch)

Write & frassion *1 &2l
Fema mazh 3 b

=4,

LI

(Fra; fan Fawe anj 2Fas2 lires
[ L TREU 1)

Lirits & frase; 7ov . Fall

Writs A fratvy ¢
Wi mey LF xf bam oo Lty eande gl

Fesad mach o th= 1

(i 28R 3r 84 sTi| 2rsas Lives

if

U¥eay AN Araw Ared Srans |ires
e
[ L

[ gEE- TR L0 )

Purpose: Develop a strategy for figuring out what fraction of a box is
painted. This skill will be useful later for addition of fractions
using painted areas of a box.

Description: PLATO paints part of a box. The student can draw and erase
lines to figure out what fraction of the box is painted. Difficulty
adjusts to the student's performance.

o1
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Lights: Equivalent Fractions (touch)

H . £
Turm on & of the lights. : furn on & of the lighta.
iFgr vsu are denE, press LAA,
Tust raght, Susan,

oo
toar turned on 17 of the [ights.

5
Turh on & =f the |ighta,
Just right, Susan,

i85
iz

Tou turmed an 12 of the lights,

H ia
Tes, & W the ligrFt is tre mame asd 2] the ights.

Purpose: Construct equivalent fractions, using a set of objects.

Description: This is a continuation of "Lights: Equivalent Fractions"
which was started in the first chapter. The lesson consists of problems
like this: the student turns on 5/6 of 12 light bulbs, then notes that
10/12 of the lights are on, and concludes that 5/6 of the lights is the
gsame as 10/12 of the lights. The student continues the problem sequence
where he or she left off in the first chapter.
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Pick a Tub (touch)

Andy's turn'

R O VL Wi Wbl W

LAY A Y A

L ESE—— : - e e -
¥ i H ;] 4 3 5 - 1 F]

1

Fress HEFRT for & new ball.

Purpose: Provide experience estimating positions of pure fractions on a
number line.

Description: This is a game for one or two players. A ball is on a number
1ine with tubs underneath, and ten fractions are given. Each turn con-
slats of touching a fraction and a tub. The ball bounces the fraction
distance and falls into a tub. If the student chose the right tub, the
ball is marked with his or her initial. Difficulty adjusts to performance.
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hllv!-;

f_

i
ll

Beth will jume helves,

Hime mare: halves, Tam? Blats will tre | mere Ralf,
¥ e

Purpose: Provide general experience relating and converting fractions to
integers and mixed numbers.

Description: This 1s a game for one or two players. A kid on a pogo stick
tries to hop to the end of a dock without falling into the water. The
student tells the kid how far to go. Difficulty adjusts to the student's
performance.
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Pizza: Remedial Equivalent Fractions

[ (e _— TRa
= - s — =

Freaton

Gt B+ 2h Rawt more o 22 thes Preaten?
[y & F&]

Fe

B2 Brm sty puve Frie F1ZIZa than Butch?
vems oF Aol
s

L the, ®ave sl 2t amnt ol pizzat
[ L A

Lones

Thavt ona, Helen, Prems HENT.

A @ Trave ; Thawe — =
B K[ * 173 af & priza. . b7 sfd piig,
% 2 - — L =F

Doem fiers Pave moex plzzs thee skl is?
(vgd oF perl

]

Dioen pahl & hav e more B S18 Lhan Aora?
ves oF pal
ves

Do Ehey have thef sart amsaft o f iz 3s?
(vem =F pad

Purpose: Provide remedial and diagnostic help for students having trouble
with equivalent fractions.

Description: Two kids on the screen each have some pizza. The studenf is
asked which kid has more and whether they have the same amount. Ansvers
are saved for diagnostic use by the teacher, There are five problems.
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Pizza: Remedial Cutter Stuck (touch)

)

Purpose: DProvide extra help for students who have trouble with equivalent
fractions.

Description: The student has one pizza which is already cut into a number
of equal pieces. A kid on the screen asks for a particular fraction of
the pizza. Problems include using sixths to make 1/2, eighths to make
1/4, and similar problems.
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Boxes: Name Equivalent Fractlons (touch)

hamary For 4 [ [tFS:

Fiames {ar 5 [\ fsha;

i S

Are oall the fractiaes

s far 4057 B

Purpose: Practice naming equivalent fractioms with visual feedback compaving
all of the named fractioms.

Description: PLATO paints a fraction of a box. The student names fractions
equivalent to the given one. Each named fraction is painted on a new
box so that all of the fractions can be compared. The student removes
any fractions that he or she detides are not equivalent to the given
one. Difficulty adjusts to the student's pexformance.
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Boxes: Equivalent Fractions Practice (touch)

1% of tha box 18 pairied.

WRITE SOE oTHR MEES FOR -2,

(I i walt, ol eaR dray morE | irEs ih the Box.)

[(r&w = me |irss 1 tha s B shou that

Pk i Fhat - i painted
WFer ooy te 4 ope, pre=as LA, After gach name, preas HERT,
39 B

sl
5.5

Purpose: Practice naming equivalent fractions with a familiar model
available for help.

Description: PLATO paints a fraction of a box, and the student writes other
names for that fraction. (The student can draw and erase lines on the
box.) Some problems ask the student to draw limes on the box to show
that two fractions are equivalent. Difficulty adjusts to the student's
performance.
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Make-a~Monster : Eggivaléntiﬁtagtinns (touch)

.
1
fup, REFFsF JuicE

deur 1sky Limd

Purpose: Provide experience using equivalent fractions with a familiar medel.

Description: This is like the earlier Make-a-Monster, but the student has to
use equivalent fractioms. When the formula includes 3/4 cup of gomething,
the 1/4 cup is not available, but the 1/8 or 1/12 cups are. The lesson
records which cups a student has used for each fraction, and when possible
chooses available cups from those mot yet used, If a student is doing
particularly well, he or she will get "hard" formulas (e.g., a situation
where he or she must measure 3/9 with a 1/6 cup).
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Sort Equivalent Fractions (touch)

ot g Leopa,

ik,

Very gesd!
Presa -HEXT- [oF & rew game

Purpose: Provide practice identifying equivalent fractions. This is for
students who already have a basic understanding of equivalent fractions.

Description: Several fractions are scattered on the screen along with 2, 3,
or 4 loops. The student sorts the fractions into the loops so that each
loop contains an equivalence set. Difficulty adjusts to the student's
performance. This is a practice lesson which will appear one page at
a time. :
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Equivalent Fractions Generalized

j af th Boas i3 g&1FEE )

1 B oia s rame tor &

SO

Hesw tFare ai 2 3 Ei=Es A% Tare DIz

Bredl = timE s nEr. pAIFEED Blm o2r.

Hisy therss s ¢ 3 % paintaa gicces,

=54 -
== T £, thT BOE 18 paintea.
ERLE] 2

Let's liat the namss if oFder, P
Lizt the 2 paocxl=rze 28% [ F

Lirits Rhe sa.¥ jracticn,

Hames far b

. B

Purpose: 1. Present a systematic method for finding fractions equivalent to
a given fraction.
2. Practice naming an equivalence set in order, starting with
simplest terms. This skill will be useful later for systematically
finding a common denominator for addition and subtraction of
fractions.

Description: The first part of the lesson demonstrates that other names for
a fraction can be found by multiplying the numerator and the demominator
both by the same number. Kids on the screen question the method. = PLATC
justifies it for various cases by making more lines on a painted box
and giving a short explanation. In the second part of the lesson, the
student uses this method to list equivalence sets for given fractioms.
Difficulty adjusts to the student's performance. Lower difficulty levels
offer much help. Higher levels encourage the student to work without
PLATO's help. :
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Sort Equivalent Numbers (touch)

e

Flames foF 1%

Ve gaod!
Fress MERT: fir a rma game

Purpose: Provide practice identifying equivalent whole numbers, fractions,
and mixed numbers. This is for students who already have a basic under-
standing of equivalent fractions and mixed numbers. '

Description: Several numbers (whole numbers, fractions, and mixed numbers)
are scattered on the screen along with 2, 3, or 4 loops. The student sorts
the numbers into the loops so that each loop contains an equivalence set.
Difficulty adjusts to the student's performance. This 1s a practice
lessgon which will appear one page at a time.
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Try These: Equivalent Fractions

TRy THESD!

Purpose: Provide quick practice with equivalent fractions. This is for
students who have a basic understanding of equivalent fractioms, but
need practice.

Description: This lesson occurs one page at a time for quick practice.
There are four problems per page, and no pictures or models. Problems
are like 1/2 = ;§ /6. 1If the student is wrong twice on a problem,
PLATO gives the anmswer to it. Difficulty adjusts to the student's
performance.
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ntroduction to Simplest Terms

=t

Theag fractions s far the S6RE FumEEl.

e VTS T T LA A

nafne.

Thezs fractions ard all va<es for FhE 3g0E urber.

TEETEE T A N

zrmg risre foF ﬂ% A n

-

W)

3 arpa ravse fov ’& 7

cat_tarmy vams for H 2

Purpose: Give the student a somewhat rough definition of the "simplest
terms" name for a fractionm.

Description: PLATO presents an ordered equivalence set for a fraction, with
the simplest terms name listed first, PLATO points out the simplest
terms name. After a few such examples, PLATO presents an equivalence
set and asks the student to identify the simplest terms name. Kids

on the screen make comments about "simplest terms." One kid points

out that the simplest terms name is the name with the smallest numezator
and denominator. Practice examples follow, some dealing with more than
one equivalence set at a time and some having the names scattered in

no particular order.
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Simplest Terms

Firl the zirplest terma name for ﬁ f

Fill math poses with & rosksr
that makss #ach divizicn Some gt JveEs,

=it

Purpose: Present and practice a systematic method for finding the gimplest
tetms name for any fraction.

Description: Kids on the screen suggest that the equivalence set is not
necessary for finding the simplest terms name for a fraction. For
given fractions the kids help the student divide out common factors
of the numerator and denominator to find the simplest terms name.
pifficulty adjusts to tihe student's performance. PLATO's help is
gradually reduced until che student is finding the simplest terms name
independently.
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Pizza: Common Denominator (touch)

Purpose: Provide experience finding and using a common denominator with
a familiar model.

Description: The student has one pizza with which to serve two or three
kids on the screen who want different fractions of pizza. The pizza
must be cut once to serve sveryone. Difficulty of problems adjusts to
the s:tudent's performance.
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Make-a-Monster: Cgmmpn,DEﬁpmipagggr(tguch)

Porga Bug
Farmula

 §oup crems 2rean

giw;:- terror fofis

B }eup harror juise

Purpose: Provide experience finding and using a common denominator wich a
familiar physical model.

Description: This is like the earlier Make-a-Monster, but the student must
choose one measuring cup to do all the iﬁgrediants in the formula. TFor
most students, this will be a straight forward common denominator
exercise, But, for students who do particularly well in this program,
there will be a few "hard" formulas. (A "hard" formula might include
6/9 cup, 2/4 cup, and 5/5 cup; the appropriate cup choice would be
1/6 or 1/12.)
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Equivalence Experience (touch)

Touzh one
L. E"f \x
RaF +

(CH;:;; A tir:ni‘.,l

2
36

RERT e do arnther,

Purpose: 1) Encourage the student to think about why we can find the
simplest terms name for a fraction by dividing out the
common factors of the numerator and deasminator.

2) Give the student a chance to experiment with factors and
divisibility realted to equivalent fractions, using PLATO
to do the computations.

Description: CSome kids on the screen briefly explain that they can get
another name for a fraction by dividing out common factors of the
numerator and denominator. Then the student uses both multiplication
and division tu construct more names for given fractiona. PLATO
does the computation, so that the student is concerned only with
exploring multiples, factors, divisibility, aui any other patterne
that he or she may find interesting.
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Iurﬁedg

Purpose: Practice estimating fractional distaraces on a number line.

Deacription: This is an interterminal number Line game. Two students compete.
One controls a boat, the other a submarine., The object is to move to a
point above (or below) the oppoment's pilece and shoot it. The numbeT
line varies from game to game.
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Check-up for Equivalent Fructions (touch)

i1l the B 13 parmied,

TOTAE THE fediEl 108 3,

= byrems ars bhex BTl

sare, presi LE T,

WhEE = i minglest fer =y Sgms i ‘i—E H

H. U awalasls,

Fot Yo bagd =g

Purpose: 1) Review equivalent fractions.
2) See if the student iz zeady
for matexial that uses equi-
valent fractions.

Description: The check-up includes from

1 to 3 selected problems from each

of 5 lessons:
Boxes: Equivalent Fractions Practice
Sort Equivalent Fractions
Equivalent Fractions Gemeralized
Try These: Equivalent Fractions
Simplest Terms

The number of problems depends on the

student's performance.
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ADDITION AND SUBTRACTION (LIKE DENOMINATORS)

Simplified Curriculum Chart

Lesson Descriptions

New Answer Format -

Addition and Subtraction of Mixed Numbers with
Like Denominators

Sort Equivalent Problems

Target Practice

Fractions Basketball

Simplifying Answers to Addition Problems

Standard Form Practice

Additiom Practice, Simplifying Answers

Additiomn ané Subtraction Drill

Subtractica with "Borrowing'

Addition and Subtraction Practice with Siuplify-
ing and "Borrowing"

Check-up for Addition and Subtractiom (like
denominators)
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ADD 8 SUBTRACT LIKE DENOMINATORS

asim

plified flow chart

NEW ANSWER
FORMAT

4

' ADDITION AND SUBTRACTION OF MIXED
NUMBERS WITH LIKE DENOMINATORS

PROBLEMS

SORT EQUIVALENT] -

TaRGET | [ FRACTIONS |
PRACTICE | '|BASKETBALL| -

v

" SIMPLIFYING ANSWERS
TO ADDITION PROBLEMS

v

TANDARD FORM |

T STANDARD FORM |

| ADDITI
PRACTICE

' SIMPLIFYING ANSWERS

ON PRACTICE,

v

SUBTRACTION
WITH "BORROW!NG™

—H‘\f’;&

*

" TADDITION AND - |

ADDITION AND -

LESUETRACTIDN DRILL

'ADDITION AND SUBTRACTION PRACTICE

WITH SIMPLIFYING AND "BORROWING

v

CHECK-UP FOR ADDITION AMD
SUBTRACTION {LIKE DE;JGM!NATGR?:)

e BASIC

_ 'EXPERIENCE
' e = PRACTICE
===~ ENRICHMENT
. 4--==+ REMEDIAL
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New Answer Format

Wrive z!f Foio1s7 3k

=i s
Write ==§ SgaL Fd g‘f F

=}
Write o BgEin. ¢
11y w]l lezk di{lerent.)

STt ki loewk o tarEes,

Ly e 5 45,
1

Seqemtimed oot snmeer o bl E ok Loz thisn

Liri %= 4= ETTTRON oA i
i
1

mioag el miE o Pibe This,

B oEE o can vk (R RRTa nh LAV

Purpose: Introduce the new way that a student's answer will look when he or
she writes a fraction or mixed number on PLATO.

Description: The student writes several mixed numbers. Some of them appear as -
3 1/2 (the "old" format); others appear ag 3 %- (the "mew" format).
The new format will be used in :he addition and subtraction lessons where
the old format might look confusiug. The new format involves no change
in the keys pressed by the student, only in the way PLATO shows it. The
old format is easler for PLATO io handliz and aliows many more options for
the student, so it will continue to be usad whenswer the now format is
not needed.
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Addition and Subtraction of Mixed Numbers with Like Denominators (touch)

HELFR
aviiisble

24
=4
S

2% piIsas

qib”‘!"!!'q!!3£92§4%mm_ :

How mamy while BiEss? 5 =k

Mo mary zeventts o 8 piEIeT ¥

LB when  To start aver,
o ol TR ST prasi BACK.
HELS
aviiaeie

24
=M

»

il
I omu tosk awaw l; pi1TIas;
bz mack wauld wou Reve lefe?

i
foiy are atartimg with 25 EIET AR

Purpose: Begin addition and subtraction of fractions and mixed numbers with
like denominators.

Description: The student answers addition and subtractior problems. Pizza
pictures and extra help are available, Difficulty adjusts to the student's
performance. The student who is doing well pets some problems without
pictures.
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Sort Equivalent Problems (touch)
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Purpose: Introduce the idea that renaming the numbers in an addition or
subtraction problem makes another name for the same problem. This
idea will be useful when we begin finding a common denominator for
addition and subtraction.

Description: Several expressions involving addition and subtraction are
scattered on the screen with two or three loops to sort them into. The
student sorts the expressions into the loops so that each loop contains
an equivalence set, Difficulty adjusts to rhe student's performance.
This lesson will appear one page at a time.
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Target Practice
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Purpose: Addition practice which may encourage checking the answer by
estimation.

Description: The student fires a remote control rocket at a target. Both
the rocket and the target are on a number line at known positions. An

easy estimate will hit the target for a ""SCORE," but only the exact
answer gets o "BULLSEYE." Difficulty adjusts to the student 's performance.
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Fractions Basketball
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Purpose: Subtraction practice on the number line.

Description: This is a game for ome or two students. Given ball and basket
positions on the number line, the student bouiices the ball some fraction -
or mixed number (e.g., 2 7/8 makes the ball du two bounces of length 1
then seven bounces of length 1/8) to make a basket. Difficulty adjusts
to the student's performance.
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. Simplifying Answers to Addition Problems
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Purpose: Show a need for simplifying the answer to an addition problem.

Description: The student answers an addition problem. Several kids on the
screen suggest different correct answers to the same problem, In order
to avoid this confusion, they decide to always name their answers with
the biggest possible whole number and with the fraction in simplest terms.
They call this way "standard form." The student practices writing some
numbers in standard form. :
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Standard Form Practice

Purpose: Practice writing fractions and mixed nusbers in standard form.

Description: The student writes the standard form names for given fractions
and mixed numbers. There are.four prablems)per page. After the student's
third wrong try on a problem, PLATO gives the answer. Difficulty adjusts
to the student‘'s performance. This lesson will appear one page at a time
for most students. Students who have trouble with it will see more pages.
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Addition Practice, Simplifying Ansvers
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Purpose: Provide experience adding fra~*4one and mixed numbers with like
denominators, simplifying apnswexs « ..+ --cessary.

Description: The student answerg addlivon problems, gimplifying answers

when necessary. Pizza pictures and extra help are available. Difficulty
adjusts to the student's performance.
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Addition and Subtraction Drill
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Purpose: Practice adding and subtracting fractions and mixed numbers with
like denominators. This is for students who have a basic understanding
but need practice.

Description: There are four problems per page and no pictures or models.
There is help for students who have trouble "borrowing" or putting the
answer In standard form. There are special messages for common errors
like adding instead of subtracting. The student will see one page at
a time, Difficulty adjusts to the student's performance. Problems which
involve "borrowing" will appear in this lesson only after "borrowing"
is Introduced in othar lessons.
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Subtraction with "Borrowing" (touch)

~ Ta atare over,
ytid | E dore. Erass B,

Fou started with 4 E1EZAS.

1 just ste 7 21 3 Rizza.

,,é'__,":"'_i‘*"’ 1=1e? How maty B12E83 5 eci have laft?
YR i gl
jz’ 2k

Firilsh thiz rumber senterce
ahgut thE EiIZas.

w;[ b

Purpose: Introduce a methnd for solving subtraction problems like 3*%

Description: The student does "borrowing" problems while operating a pizza
place. For example, the student starts with 3-%*pizzas, then gives away

of a pizza by cutting one.of the whole pizzas. The student writes a

subtraétiﬂn number sentence: 3 % - % = 2 % . Difficulty adjusts to the

e

student's performance. Harder prnbléms have less specific step~through and
ask the student to write the subtraction number sentence before cutting
the pizza.
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Addition and Subtraction Practice with Simplifying and "Borrowing"

Purpose: Provide experie ' adding and subtracting fractions and mixed
numbers, simplifying naswers and "borrowing" when necessary.

Description: The student is stepped through subtraction problems involving
"borrowing." Difficulty adjusts to the student's performance. Higher
levels of difficulty give less help and include addition problems as
well as subtraction problems. Most, but not all, of the subtraction
problems involve "borrowing."
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Check-up for Addition and Subtraction (like denpmiﬁaﬁgygl
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Purpose: 1) Review addition and subtraction of fractions and mixed numbers
with like denominators.

2) See if the student is ready for further material.

Description: The check-up consists of gselected problems from two lessons:
"srandard Form Prac-ice" and "Addition and Subtraction Practice with
Simplifying and Bc ‘ng." The student tries ch addition or sub-
traction problem A help. If he or she ¢ st do the problem,
PLATO offers help
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ADDITION AND SUBTRACTION (UNLIKE DENGMINATORS)

Simplified Curriculum Chart E2
Lesson Desgcriptic-n
Heuristics I E3
Paint Addition: PLATO Paints E4
Heuristics II B5
High W: e E6
Heuristics III E7
Heuristics III Practice E8
Paint Addition: Student Paints E9
Addition and Subtraction Drill E10
Targat Practice Ell
Fractions Basketball Ei2
Heuristics IV El3
Heuristics IV Practice Eid
Paint Addition: <Choice ElS
Inequaliities with Like Denominators El6
Addition with Equivalence Sets 7
Addition and Subtraction Fractice with Equiva-
lence Sets Eid
Strategles for Listing Sets E19
Heuristics Review E21
Inequalities with Unlike Denominators E22

Check~up for Addition and Subtraction (unlike
denominators) E23




E2

ADD 8 SUBTRACT UNLIKE DENOMINATORS
a simplified flow chart
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. Purpose: 1) Introduce addition of fractions and mixed numbers with unlike
denominators. .
2) Introduce an approach to problem-solving.

Description: The student answers 2 problems with like denominators, then
PLATO presents one with unlike denominators. Kids on the screen dis-
cuss what makes the new "hard" problem different from the similar
"eagy" ones. They decide that by renaming the fractions in the "hard"
p- "lem, they can find an "easy" problem that has the same answer as
t .+ 1" one. The student fills in the numbers as the kids on the

e, cep through the process. This is a brief introduction and
4. Subesequent lessons develop these ideas wore fully.
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Paint Addition: PLATO Paints (touch)
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Purpose: Begir addition of fractions with unlike denominators, using a
familiar wodal.

Description: PLATO uses 2 different kinde of paint to paint 2 fractions of
the same box. The student tells what fraciion of the box is painted
with each kind of paint, then what fraction of the box is painted in
all. The student can draw and erase lines on the box. This lesson
relies on the student's experience cutting a box into sufficiently
small equal pieces to tell how much is painted. Difficulty adjusts
to +he student's performance.
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Heuristics IT
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Purpose: Give the student a more detailed look at the problem-solving
approach to addition of fractions with unlike denominators.

Description: The student answers the problem 2 fifths + 1 fifth. PLATO
present- . new problem, 3 tenths + 2 fifths. Kids on the screen
disc.sa what makes the first problem "easy" and the second one "hard."
They look for an '"easy" problem that has the same answer as the "hard"
one. They find the "easy" problem they need, but in the process they
suggest 1 or 2 "eagy" problems that won't do. Thus they emphasize that
the appropriate "easy' problem must be another name for the "hard" ome.
The student answers questions and fills in numbers to help the kids on
the screen.
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Purpose: Show addition of fractions on the number line with visual feedback
about common denomirators.

Description: A monkey swings along under a high wire (number line) making
an additiorn problem (e.g., 2/3 + 1/2 is 2 swings of length 1/3 and 1
swing of length 1/2). The student writ's a fraction to hop a feather
along above the number line. If the studc: 1is right, the feather
lands where it can tickle the monkey; and tn= monkey falls off the
line laughing. This is a number line illustration of common denominator;
the monkey's swings and feather's hops match up to show equivalences.
Difficulty adjusts to the student's performance.
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1) Show addition of coins as a familiar prouass which 1s siwmilar
to addition of fractions with unlike depcuinatowz.

2) Reinforce the problem-solving approach to additicw of fractlons
with unlike denominatocrs.

frrposes

pescription: PLATO shows 1 nickel and 1 dime. Tra «iadent tells 'ow much
money that is all together. Kids on the scr~en commeat that "5 cents +
10 cents" is anothédr name for "1 nickel + 1 dime." The Siude¢nt then
does two or three coin addition problems by renaming each onz in cents
to make an "easy"” problem that has the same answer as the "hard" one.
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Heuristics III Practice
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Purpose: FExperience using the problem-soiving approach to addition and
subtraction of fractions with unlike cdenominators.

Description: The student solves addition and subtraction problems involving
colns and fractions with unlike denominators. Difficulty adjusts to
the student's performance. The lowest difficulty level is mostly coins
problems. Higher levels have fewer coins problems, more fractions
problems, and fractions written in fraction notation ("2/3" instead of
"7 thirds"). The highest level has no coins problems and encourages the
scudent to find a common denominator before PLATO suggests one. For
fractions problems on all levels, one of the denominators in the problem
can be used as the common denominator (i.e., one denominator always
divides the other evenly).
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Paint Addition: Student Paints (touch)

HFEaint 1 3t fh=

Purpose: Provide further experience with addition of fractions with unlike
denominators, using a familiar model.

Description: The student is acked to paint a fiaction of a box with omne
kind of paint, then paint another fraction of the box with & diffe._2ant
kind of paint. The student then tells what fraction of the box has
paint on it. Difficulty adjusts to the gtudent's performance.
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Addition and Subtraction Drill
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Purpose: Practice adding and subtracting fractions and mixed numbers wiw:
unlike denominetors. This is for students who have a basic understunding
but need practice.

Description: There are
is help for students who have trouble re-naming with a common d
"horrowing," or putting answers into standard form. Thare are sp
messages for common errors like adding instead of subtracting. :
student will see on =age at a time. Difficulty adjusts to the svudent's
performance.

4 problems per page and ne pictures or models. “here
nator,
ial
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Target Practice

Purpose: Addition practice which may encourage c......ng the answer by
estimation.

The student fires a remote control vocket at a target. Both

Description:
An

the rncket and the target are on a number line at known positions.
easy estimate wiil hit the target for a "SCORE,"” but only the exact
answer gets a "BULLSEYE." Difficulty adjusts to the student's performance.
This lesson appeared with like denominators in the previous chapter.
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VEtag;iQns,Easkgﬁball

Purpose: Subtractiop practice on the number line.

Descr*ption: This is a game for one or two students. Given ball and basket ,
prsitions on the number line, the student bounces tne bz1ll some fraction
or mixed number (e.g., 2 7/8 makes the ball do two bounces of length 1
then seven bounces of length 1/8) to make s basket. Difficulty adjusts
to the student's performance. This lesson appeared with like denominators
in the previous chapter.
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Heuristdcs IV

Purpose: 1) Review the problem—solving strategy for addition and subtraction
of fractions with unlike denominators.
2) Apply this approach to problems in which neither of the given
denominators can be used for the common denominators (i.e.,
neither denominator divides the other evenly).

Description: The student starts with a page from "Heurlstics III Practice."
If the student performs poorly on this page, he or she stays in the
practice lessen. If the student does reasonably well, PLATO presents
the problem, 1/2 + 1/3. Kids on the screen quickly review the problem-
solving strategy and suggest renaming the problem in sixths. The student
works the problem, then the kids on the screen review the idea that the
"easy' problem is just another name for the “hard'' one.

9
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Heurdstics 19 Pracrice

Purpose: Practice adding and subtracting fractions with unlifke denoudnators,
PLATO suggects a common denopinatcr.

Description: The student solves addition and subtractiom [problems with
vnlike denominators. All problems use fraction notation ("'2,3" dnstead
of "2 thirds"). Difficulty adjusts to the student's perforsance.

Higher levels have more problems in vhich neither of the denominators
can be used as the compon denomipator (l.z., neither dznominator divides
the other evenly). The highest level encourages the ztndEﬂﬁ to find

a common denominator before PLATO suggests one,
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Purpose: Encourage the student to make up his or her own fraction addition
problems and try painting problems dn different ways.

Description: The student has a choice of three activities:
1} Write an addition number sentence for paintings dome by PLATO (as
in "Paint Addition: PLATO Paints")
2) DPaint problems that PLATO chooses (as in "Pairt Addition: Student

Paints")
3) ©Paint a box, then write an addition number sentence to describe the
painting.

The student may save his or her painting in a library fox others to see.
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Purpose: Provide readiness for comparing fractious with unlike denominators.

Description: The student tells which o 2 fractions with like denominatozrs
is bigger. If the student 1s not correct on the £irst try, PLATO
displays the appropriate fractions of pizza for comparison.
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Addition With Equivalence Sets (touch)
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Purpose: Suggest a systematic method for finding a common denominator.
Description: Given the problem 1/4 + 1/10, the kids on the screen try to :
find an appropriate common denominator. After trying a few denominators
that don't work, they decide to 1list the equivalence sets for 1/4 and
1/10.

The student lists the sets, finds 2 names with a common denomi=
nator, and answers the problem.
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Addition and Subtraction Practice With Equivalence Sets (touch)
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Purpose: Provide experience adding and subtracting f£ractions and mixed
numbers, using a systematic method to find a common denominator.

Description: The student solves addition and subtraction problems by listing
5 elements in the equivalence set for each fraction, then picking out

2 names with the same denominator. Difficulty adjusts to the student's

performance. This lesson involves no strategies for deciding how many

names should be listed for each fraction. A student who does well can

finish the lesson in as few as 3 problems and be ready for the lesson,

"Strategies for Listing Sets."
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Purpose: 1)

4)

Description:

E19

Strategies for Listing Sets (touch)

Provide practice adding and subtracting fractions and mixed
numbers, using equivalence sets to find a common denominator.
Point out that more common denominators can be found by listing
more names.

Develop strategles for deciding how many names to list to find
a common denominator. ’

Enable the student to solve addition and subtraction problems
without relying on guidance from PLATO. -

There are 2 introductory problems followed by practice. When

the student finishes the first problem, kids on the screen point out
that there are 2 common denominators visible in the set listings. They
see that either one can be used to find the correct answer to the problem.

O
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They then list more names to find another common denominator and
speculate about how many more common denominators could be found.

The student starts to solve the second problem by listing the equivalence
sets. As soon as a common denominator shows up in the second set, the
kids on the screen point out that there is no need to list more names.
In the practice problems that follow, the student is free to list as
many names for each fraction as he or she wants. Before writing the
ansver, the student must touch 2 names that have like denominators.

For students who have trouble listing the sets, PLATO sometimes offers
to calculate the equivalent fractions so that the student can view the
overall addition process without getting bogged down in the individual
calculations. Difficulty adjusts to the student's performance. For
higher levels of difficulty, the student is not required to list sets
or touch 2 names that have like denominators. The student can do what-
ever set-listing he or she needs.
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Heuristics Review
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Purpose: Summarize and review the strategy for adding and subtracting
fractions with unlike denominators.

Description: There are 6 problems involving addition and subtraction of
fractions and mixed numbers with unlike denominators. For each
problem, the kids on the screen review the problem-solving strategy
and find an "easy" problem that has the same answer as the "hard"
one. The student answers the probleme. In a given session the student
will see 1 or 2 of the problems. )
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Inequalities With Unlike Denominators (touch)
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Purpose: Develop a systematic method for comparing the size of 2 fractions
with unlike denominators.

Description: Given 2 fractions with unlike denominators, the student tells
which is bigger or that they're equivalent. Before responding, the
student can choose to press HELP for a chance to list some names for
either or both of the fractions. If the student's response is incorrect,
he or she must list both equivalence sets and touch 2 names that have
a common denominator before trying the question again.
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Purpose: 1) Review addition and subtraction of fractions and mixed numbers
with unlike denominators.

2) See if the student is ready for material which depends on these
concepts.

Description: The check-up consists of selected problems from each of three
lessons: "Paint addition: PLATO Paints," "Strategiesz for Listing
Sets," and "Inequalities with Unliks Denominators."
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